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This invention relates to punch press tools for
forming and stacking, in the proper arrange-
ment, washers of special shapes, in order to form
so-called “edge filters” such as are shown in
United States Letters Patent #1,641,485 to Victor
R. Heftler and #1,971,174 to Matthew 0. Craw-
ford, and marketed under the - trade-mark
«zenith.” Filters of this type made under the
above-mentioned patents have achieved consider-
able commercial success, being used as standard
. equipment on refrigerators, marine engines, trac-
tor engines, Diesel engines, truck engines,
expensive passenger car engines, but their more
_general adoption is limited by their cost.

One of the principal objects of this invention
is to provide automatic or mechanical means
for forming and stacking the washers or stamp-
ings which form the essential elements of this
type of filter, thus lowering their cost.

Another object of this invention is to provide
methods of forming and assembling the above-
. mentioned washers, the method being particu-
larly adapted to being carried out mechanically.

Another object of this invention is to provide
shapes of washers for forming filters of the gen-
eral type referred to and particularly adapted
to be formed and assembled by one of the meth-
ods mentioned above and described below.

Another object of this invention is the provi-
sion of means for forming and stacking the
pleces comprising filters of the above-described
general type but having some pieces thicker than
others. :

Another object of this invention is to provide 3

a filter stack in which every element is identical
- with every other element, excepting of course the
stem and the end washers, and in which the ele-
ments are formed of thin sheet metal and in
“which the bulk of the metal in each element
has not been deformed during the formation of
the element from the thin sheet metal.

Other objects of this invention will appear in
the following description and appended claims,

- reference being had to the accompanying draw-
ings forming a part of this specification, wherein
like reference characters designate correspond-

" ing parts in the several views.

In the drawings, :

Fig. 1 is an isometric view of one of the pre-
ferred embodiments of my invention, with the
parts separated to more clearly show the struc-
ture;

Fig. 2 is a plan view of part of the embodi-
ment shown in Fig. 1; :

Fig. 3 Is a section on the line 3--3 of Fig. 2,
taken in the direction of the arrows; . S

Fig. 4 is an.isometric view of 8 second em-
bodiment of my invention, with the ‘parts sep-
arated to more clearly show the structure;

Fig. 5 is an enlarged view of a portion of one

" torm of filter stack produced by my invention;

and -
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Fig. 6 is an {sometric view of a third form of
my invention, with the parts separated to more
clearly show the structure; L

Figs. 7 to 10 are plan views showing four forms
of filter stack element especially adapted to.be
made and assembled by ‘the form of my inven-
tion shown in Fig. 6; and S R

Fig. 11 is a view of a portion of a filter stack
made by the method illustrated in Fig. 6 and
composed of washers of the type illustrated in
Fig. 7. L

Fig. 12 is a side elevation, partly in section, of
another die set for making and assembling filter
stacks; A v

Fig. 13 is a view looking up in the direction
of the arrows from the line 13—13 in Fig. 12;

Fig. 14 is a view looking up in the direction of

the arrows from the line {4—i4 in Fig, 12;

Fig. 15 is a diagram illustrating the motion of
one of the parts of the die set-shown in Fig. 12;

Fig. 16 is a plan view illustrating the successive
steps in making a layer for another form of
filter stack. - ;

Fig. 17 is a plan view of a layer for still another
form of filter stack. ' . :
Fig. 18 is a view of the washers for still another
form of filter stack laid out on a strip of stock

from which they are to be punched; and ‘

Fig. 19 is a section through a part of & machine
for -assembling the washers shown in Fig. 18
into a filter stack. : e

Before the present invention is explained in
detail, it is to be understood that the invention
is not limited in its application to the details of
construction and arrangement of parts illustrated
in the accompanying drawings, since the inven-
tion is capable of other embodiments and of
being practised or carried out in various ways.
Also, it is t0 be understood that the phraseology
or terminology employed herein is for the purpose .
of description and not of limitation, and it is
hot intended to limit the invention beyond the
terms of the several claims hereto appended as
considered in view of the prior art and the re-
quirements thereof. ) .

In so-called “progressive dies,” the work to be
performed is divided into several operations, and
the material is fed, by hand or automaftically, so

— . , T . . : .
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that it is successively submitted to the various
operations. During these operations, the piece
remains fixed to the mother stock while it is
moved from one station to the next, and it is
only at the final station, ususlly called the
“blanking out” station, that the final ties are
sheared and the completed piece falls through
the blanking dies. The die sets hereinafter de-
scribed work on this general principle. :
The die set shown-in Figs. 1 to 3 comprises
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a die holder 20 and an upper bolster plate or -

punch holder 21 adapted to be secured to the

bolster plate and to the ram, respectively, of an °

ordinary punch-press of suitable size. For this
purpose, the die holder 28 is provided with lugs
20a ang the bolster plate 21 is provided with a
shank 2fa. The die holder 20 is provided with
three guide posts 22 which are adapted to fit into
guide holes 23 in the punch holder 21 when the
tool is assembled. The die holder 20 carries four
dies 24, 25, 26, and 27, two of which (24 and 25)
are blanking dies. One of the blanking dies 24
is set into the surface of the die holder 20. The
other blanking die is in the form of & long plate
with feet 25a at its ends secured to the top of
the die holder 20. The central portion 25b of
the blanking die 25 is thickened so that its lower
surface almost touches the upper surface of the
die holder 20. This central portion 25b contains
& blanking aperture 26 which is directly above
the blanking aperture in the lower blanking
die 24, )

The two pattern dies 26 and 27 are set in the
die holder 20 at one side of the blanking dies 24
and 2§ and at two different levels; one at the
same level as the lower blanking die 24 and the
other in a raised portion of the die holder so
* that it is at the same level ds the upper blanking

die '25. With this arrangement there are two
paths for two strips of stock 29 and 30: The
path for one strip 29 passes over the pattern die
26 and then between the two blanking dies 24
and 25. The path for the other strip 30 is over
the raised portion of the die holder 20 and over
the upper blanking die 25 and at an angle to the
- first path, passing over the other pattern die 30

" . and the aperture 28 in the upper blanking die 25.°

The upper holster plate or punch holder. 21
carries three punches, a blanking punch 31 and
two pattern punches 32 and 33. The blanking
punch 31 is arranged so that at each stroke of
the press it passes right through the upper blank-
ing ‘die 25 and into the lower blanking die 24,
" punching out pieces from both the upper and
lower strips 30 and 29. Thus one punch 3! co-

15

20

25

30

35

40

2,283,620

As the two picces blanked out at one stroke
of the press have their patterns formed by dif-
ferent dies, these two patterns can be different.
This is the important feature of this tool. In

. the embodiment of the invention shown, the

pattern formed in one strip of stock 29 by one )

of the pattern dies 26 and its corresponding
punch 32 comprises a central hexagonal hole 37
and six holes 38 similar to sectors of a circle
around the hexagonal hole. As shown in Fig. 2,
this leaves a central ring 39 of stock joined to
the remainder of the strip of stock 29 by six
radiating arms 40. When the pattern thus
formed reaches the blanking dies 24 and 25, the
punch 31, whose diameter is a little smaller than

the outer diameter of the pattern, cuts off each .

of the six arms 40 near its outer end, and the
piece 34 thus separated from the stock 29 drops
down onto the tapered hexagonal stem 36.

The pattern formed at the other pattern die
21 is similar to the one formed at the pattern
die 26, having a hexagonal hole 41 and six seg-
mental holes 42 around it. In this pattern, how-

ever, the segmental holes are considerably smaller-
“than in the first pattern, so that the over-all -

diameter of the pattern is smaller than the over-
all diameter of the blanking punch 381. There-
fore, when this pattern reaches the blanking die
25, the disk 35 punched out contains the entire
pattern, so that it has the general appearance
of a wheel. Thus, at each stroke of the press,
& wheel piece 35 and a star piece 34 are punched
out, and these pile up on the stem 36 in alternate

order, forming the filtering element or filter

stack shown in Fig. 5 and similar to the well-
known “Zenith” type of edge filtering element,
shown in United States Patent No. 1,641,435
issued to Victor R. Heftler.

It will be noted that when the punch 3{
reaches the lower blanking die 24, its face is
‘covered by one of the wheel pieces.
thought, it would appear that this would inter-

fere with the action of the punch and die, but

it has been found irrpractice that the wheel piece

45

on.the face of the-die, even though soft, satis--

" factorily punches out the star piece.” - - :

50
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operates with two dies 24 and 25, while the two

pattern punches 32 and 33 are each arranged
to cooperate with one of the pattern dies 26
and 21, - : .

In operation, the two strips.of stock 29 and 30
.. are fed.step by step in the direction shown by
- the arrows in the figure by a suitable push or
roll feed. The die set is designed and the feeds
adjusted so that the patterns 34 and 35 punched
out by the pattern punches 32 and 33 come di-
rectly over the blanking dies 24 and 25 at a later
stroke of the press. . In the particular embodi-
ment shown ‘in the drawing, ‘this occurs two
strokes later. Thus, at each stroke of the press
" two patterns are punched out at the pattern dies
26-and 27 and two other previously formed pat-
terns 34 and 35 are blanked out at the blanking
dies 24 -and 25 and drop down onto & hexagonal
stem 36 placed immediately below the blanking
dies 24 and 25, o :

60
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70 blanking die 25 may be omitted and the. pattern
die 27 placed just above the level of the pattern:
die 26 and the blanking die 24; as shown in my
Patent No. 2,260,899 entitled “High speed method
of making metal-edge filters.” - With this. ar-
rangement, the two strips of stock 29 and 30 will -

75

In punching out the wheel pieces, the upper
blanking die 25 yields slightly until it rests upon

-the top of die holder 20. This yielding is per-
‘mitted by -the thin' parts 25¢ of the die 25

between the feet 252 and the thick -center por--

"tion 25b. - With this arrangement a 'solid stupport
" is secured for the upper blanking die 25 without
the necessity of making it very heavy. :

The tool shown in Fig. 1 lends itself very well

to-the production of'a type of filter which hith-

erto could be assembled only by hand. This is -

a fillering element in which the wheels and stars
are of different thicknesses. For example, if a
filter of not extreme fineness is desired, the stars
can be punched out of stock .004 inch thick,
. While the wheels are punched out of stock .only
~.002 inch thick, so that almost two-thirds of the
area of the side of the filtering 'stack will be
apertures. This gives considerably more filtering
- capacity in a given size of stack than can be had
with the conventional type of “Zenith” filter.

It is obvious that many modifications of this -
For example, the upper . - -

die set may be made.

At first -




2,283,629

lie one d1rect1y on top of the other where they
cross over the blanking die 24 and the two pieces
‘will be blanked out simultaneously on the one
die. A different type of stack for some other
purpose than filtering may require pieces of
three or more different shapes. For this pur-
pose, a die having three or more stories, instead
of only two stories as shown, may be made.

The embodiment of the invention shown in

Fig. 4 comprises a die holder 50 and punch holder
51 adapted to be secured to the bolster and the
ram of & suitable punch press, The die holder
50 and the punch holder 51 are guided with re-
spect to each other by guide posts 52 which fit
- into and slide in guide holes 53. The die holder
50 carries two pattern dies 54 and 5% and two
blanking dies 56 and 51. Pattern punches 58
and 59 and blanking punches 60 and 61 are car-
ried by the punch holder 51 and are positioned
50 as to cooperate with the dies 54, 65, 56, and 51
in the conventional manner. The punches and

10
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in Fig. 6, comprises a die holder 10f and a punch
holder 102, adapted to be'secured to the ram and
bolster of a conventional punch press. These are
guided with respect to each other by conven- .
tional guide posts 103 secured to the die holder
101 and sliding in holes 104 in the punch holder
102,. This form of tool has only.a single pattern
punch 105 and die (06, and a single blanking
punch - 187 and die 108. For this reason, the
pieces 106 formed by the tool from the strip 110,
as it is fed through step by step by the usual push
or roll feed, will all be alike. Obviously then, the
form of filter shown in Fig. 5, that is, the one
composed of wheels and - stars, cannot be pro-
duced by this machine. Instead, the filter stack
is made of pieces similar to those shown in Pat-
ent No. 1,694,939 to Victor R. Heftler. These
pieces, which are of what is called a “cloverleaf

. pattern,” are similar to a wheel having an even

20

dies 54 to 61 are arranged to act upon two strips -

of stock 62 and 63, which are fed through the tool

step by step in parallel paths by a conventional -

push or roll feed mechanism.- The punches and
- dies are arranged so that each strip is acted upon
by one pattern punch and die and one blanking
punch and die, the strip being fed forward so
that the pattern which is punched at one stroke
of the press is blanked out of the strip at a later
stroke. In the particular embodiment of the in-
.vention illustrated, the patterns are similar to
the patterns formed by the die set shown in Fig.
1. Thus, at each stroke of the press, one star
piece 64 and one wheel piece 65§ are blanked out
and fall upon the hexagonal stems §6 and 67.
. The desired alternate arrangement of star
. pieces and wheel pieces Is secured by shifting
each of the stems 68 and 61 from one side to the
other so that each one is first under the die 56
which blanks out & star piece and then under the
die 571 which blanks out a wheel piece. -Any
" suitable means for accomplishing this result can
be ‘used, the one shown being merely illustrative.
It consists of a disc 88 which is carried by a shaft
69.driven through gearing 10, 71, and 12 from a
ratchet and pawl mechanism 13 and 74. The
pawl 14 is connected to the punch holder 5! or
to the ram of the press, so that, at each stioke
of the press, it moves enough to cause the stems
66 and 61 to! mterchange their positions.
. While only one form of this embodiment of
. the die set has been shown, many variations are
~ obviously possible. For instance, the. two strips
62 and 63 may be a single strip, if it 15 not desired
- to make the wheel and star pieces of different
thicknesses. There may be more than two such
- strips if the stack to be made consists of more
than two different types of -filter stack elements.
The table 68 has for the purpose of simplicity,
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number of spokes and having portions of the rim
between the spokes removed. If these pieces 109
are stacked up so that the portions of the rim
of one piece bridge the gaps in the rims of the -
pleces immediately above and below it, a second
form of the well-known “Zenith” type of filter-
ing element will be produced. It has hitherto
been the practice to secure this relation between
superimposed pieces by varying the orientation
of the gaps in the rim with respect to the central
hole. I have found that if a certain relation is
kept between the symmetry of the central hole
111 and the symmetry of the arrangement of the
pieces of rim (4, identical pieces can be stacked
up to secure the desired construction. The
pieces or washers 109 shown in Fig. 6 each have
a central hole (#! with two inwardly projecting
lugs 118 so that the final assembly of the filter
stack can be made as shown in the United States
Patent No. 1,977,174 to Matthew O. Crawford.
These washers can fit upon a stem {12 in two

. ways, each rotated one-half turn with respect to

.- leaf” piece three “leaves.” ,
2 arrangement, the washers 199 will stack up as

the other. There are six spokes (i3 joined by
three segments of rim [14, giving the ‘“clover-
With this particular

desired, if each is given one-half a turn before
it is added to the pile of previously formed

~washers,

Instead of rotating the washers {09 as they -

“are formed and added to the stack of previously

formed washers, the same result is produced by
rotating. the stack. For this purpose the stem

- 112 is mounted at the center of a table 120 car-

ried by a shaft 121, Mechanism is provided for
rotating this shaft one-half a turn at each stroke
of the press. This may be of any form desired,

" but for the purposes of illustration, I have shown

80

been shown as carrying only two stems 66 and

67, ‘but obviously the table may be made larger
and a larger number of stems be used. If this is
. done, the machine will Tequire less frequent at-
tention upon the part of the operator. If a high
production tool is desired, the die set may be de-
‘signed with several sets of ‘Ppattern punches and
dies: and blanking punches and dies arranged to
act upon several strips of stock placed in lines
- radiating from the axis of the shaft 69 and table
68. In such a case, the table of course will carry
‘s mich larger number of pins like the pins 66
and 67, so that there will always be one pin un-
der each of the blanking dies.

. The third embodiment of my mvention shown

65
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gears 122, 123, and 124 driven through a ratchet
125 and pawl 126 from a connection {27 to the
punch holder 102, The table 120 is provided
with two diametrically opposed notches 130 for
receiving an indexing roller 131. The roller {31
is carried by an arm #32 mounted on a pivot 133
and pressed toward the table 120 by a spring 34
which bears against the arm 1382 and a fixed
abutment 135. This ensures that the table 120
and pin 112 stop in the correct orientation.

The form of die set shown in Fig. 6 and-the
method of forming and assembling filter stacks
carried out by ‘that machine may obviously be

“used with other shapes of filter stack elements.

Figs. 7 to 10 show such elements.
The piece shown in Fig. 7 has three leaves 140
like the piece 108 shown in Fig. 6, but the cen-
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tral hole (41 is hexagonal instead of being round
and provided with projecting lugs 15 as in the
piece 109. With this form of central hole, a
hexagonal stem, similar to those employed jn the
die set shown in Figs. 1 and 4, is employed, and
the hexagonal stem is given either one-sixth,
one-half, or five-sixths of a revolution at each
stroke of the die set. Any of these fractional
turns will obviously serve to give the proper re-
lation between successive filter stack elements,
and a portion of the filter stock will appear as
shown in Fig. 11. )

The form of filter stack element shown in Fig.
8 has six leaves 143 and a square central hole
142. In a die set for forming and stacking this
element, the stem will be square and will be
given one-quarter or else three-quarters of .a
revolution at each stroke of the set.

The form of filter stack element shown in Fig,
9 has a hexagonal central hole 144 and five
leaves i45. This form must be stacked with one-
half a revolution of thé hexagonal stem of the
die set at each stroke.

The filter stack element shown in Fig. 10 is
similar to the one shown in Fig. 8, in that it
is provided with a square central bele 146 to re-
ceive a square stem which must be given either
one-quarter or three-quarters of & revolution at
each stroke of the tool. 1t is prov1ded however,
with only two leaves 147,

One form of filter stack produced by . the
method and the type of apparatus illustrated
in Fig. 6 is shown in Fig. 11. This filter stack
is made with the three-lobed “clover-leaf” wash-
er shown in Fig. 7. It comprises a conventional
hexagonal central stem (5(. and solid bottom
washer 152 as in the standard “Zenith” filter
shown in the U. S. Patent No. 1,641,485 men-
tioned at the beginning of this specification. The

-stem 1§51 and bottom washer 152 hold the wash-
ers 140 forming the body of the filter stack in
the usual manner, as shown in the above-men-

“tioned patent, but the washers {40, instead of
being of two different types in alternating ar-
rangement as in the older type of filter, are all
identical as to outline and as to which side they
have up. They differ only in that each washer
140 is rotated one-sixth of a turn or sixty degrees
with respect to the two -washers immediately
above and below. This relative rotation places
the lobes of one washer in line with the gaps
between the lobes of the adjacent washers and
produces the slots $53 shown in the drawing.

The advantage of this type of filter stack hav-
ing all the washers alike and with the same side
up is that they can all be produced in the same
dies and can be assembled as they fall from the
blanking die without any of them having to be
turned over. Even In cases where the number
of a particular size of filter stack to be made is
so small as to make it advisable to assemble them
by hand rather than to provide the arrangement
shown in the lower part of Fig. 6, this form of
filter stack still presents a great advantage over
previous forms. In such a case, a stack of wash-
ers can be placed, for example, on the round por-
tion of a rod having both round and hexagonal
portions and the washers slid one at a time onto
the hexagonal portion, each washer being ro-
tated to the proper position as it is moved over.
It will therefore be obvious that this form -of
filter is more economical to produce in small
quantities and in any quantity that is not large
enough to wear out a single set of dies in which
the pattern punching is all done by the same dies
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as in Pig. 6, instead of being divided up as in
Figs. 1 and 4.

It will also be understood that the particular
form of filter stack shown in Fig. 11 is given
merely as an example and that the broad in-
vention embodied in this filter stack can be
embodied in other forms of filter stack made with
other forms of washers, such as those shown in
Pigs. 8, 9 and 10 and others which may be de-
vised by the skilled mechanic or which may even
involve further invention as long as they are in-
cluded within the terms of any one or more of
the appended claims relating to this form of
filter.

Still another method of forming a filter stack,
this filter stack being of the type shown in Fig,
11, is illustrated in Figs. 12 to 15. This method
is carried out with a die set that resembles, in

_.many respects, the die set shown in Fig. 6. It
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includes a punch holder 230 and a die 23{ having
the conventional guides, not shown in the draw-
ing, 'and arranged to be mounted in a punch
press. The punch holder 230 carries a set of
pattern punches 232—233—234 arranged to
punch 6 outer holes similar to those punched by
the pattern punch 105 in Fig. 6 and a central
hexagonal hole. The blanking out is done by a
circular punch 235 whose size relative to the pat-
tern punches 232—233—234 is shown by the dot-
ted circle 236 in Fig. 14. 1In using this apparatus
and carrying out the process, a strip of stock is
first operated on by the pattern punches, and
then the part of the stock pierced by the pattern
punches is moved over under the blanking out
punch 235 and punched out. It will be seen from
Fig. 14 that the washer thus formed will have
the shape shown in Fig., 7 and will be formed

- in substantially the same way as the washers (09

40
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are formed in the die set shown in Fig. 6, the
only difference being that the washer formed in
the die set shown in Fig. 12 will have a hexagonal
central hole instead of a two-lobed central hole.

The- stacking of the washers blanked out by
the punch 235 takes place on a  conventional
hexagonal stem 237 extending up into the die 231

. co-axially with the blanking out punch 235. The

60.

.the punch holder 230.

sides of the hexagonal stem 237 are not parallel
to the sides of the hexagonal holes in the wash-
ers as they are blanked out but are at an angle
of thirty degrees to them, thus each washer has
to be rotated through an angle of thirty de-
grees in one direction or the other before it will
slide down on the hexagonal stem 231. ‘This ro-
tation is accomplished by a rotator 238 which is
rotatably mounted within the punch 235 and
The head 239 of the ro-
tator 238 is provided with an arm 240 screwed.
into it and extending out through a slot 241 in
the punch holder 230, '

The bottom of the rotator 238 is formed with .
six bosses or projections 242 which are adapted
to fit loosely between the radial spokes of the
washer 140. As the punch 235 and the rotator
238 come down upon the washer to be punched
out, the projections 242 on the rotator fit down
into the pattern of punched holes, and, after the
washer is punched out, and while the punch 225
and the rotator 238 are still moving down, the
rotator 238 turns through an angle of -thirty de-
grees.. This turns the washer so that it can
slide down onto the hexagonal stem 237.

In order to secure the desired stacking of the
washers in alternate relation, the successive
washers are rotated in opposite directions so that
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& filter stack like the one shown in Fig. 11 is

. produced, L
The turning of the rotator 238 in opposite di-
rections is secured by eonnecting the ball 243 on
the end of the rotator arm 240 to a crank which
rotates -at a speed which is 1% times as great
‘as the speed of the crank shaft operating the
punch press in which the -die set is unted:
The link connectinig the ball 243 to the ¢
extends in a genérally horizontal direction
ball-and-socket Jointed at both ends
that the necessdry movement, of the ]
take place without binding. The Tes

tion of & poinit on the rotator 238, : ich as one
of the lugs 242, is shown by the line 244 in Fig. 13
15,

this motion being the combination of two .
' t anglesto .

- anc freduency of

three and two. ‘The point 245 wheré the line of

motion 244 crosses itself corresponds to the in-
stant when the punch 235 is about to blank out
the finished washer. It will thus be scen that

the rotator 238 enters each of the washers in
the same position but that it is turning in alter-
nate directions for alternate washers.. .~ .
A process of making another form of filter
stack is illustrated in Fig. 16. In this process,
. a continuous strip of stock 250, which may be
002 in. thick, is moved step by step through
three or more stations. At the first s‘tation A,
a hole 25 of peculiar shape is punched in the
strip of stock, the hole 261 being concentric with
the location of the as-yet-unformed periphery 252
of the finished washer. It will be noted that
.. the hole 251 is of such a shape as to leave six
. tongues 253 projecting in radially and that it
also provides two diametrically opposite notches
254, : REEEE ‘
At the second. station B, the tongues 253 are
folded over flat onto the top of the strip 250
so as to provide a double thickness of metal at
six points around the future washer. -The fold-
ing over of the tongués 253 may, if desired be
/ performed in two or more steps at two or more
stations, but it has been.shown as being per-
formed at a single station in order to simplify the
drawing. Y S
At the last station C, the completed washer 255
is blanked out of the strip 250 and is placed on &
central stem 256. The stem 256 is formed with
oppositely extending wings 257 whose outer edges
fit into the notches 254 of the washers, thus hold-
ing the washers in alignment with the folded-
" over tongies or spaces 283 of .each washer di-
rectly above the folded-over tongues or spacers
of the washers below. The completed filter stack
is shown in detail in Figure 8 of my Patent No.
2,260,899 referred to above, and it'is mounted in
a filter head of the conventional type, such as
the one shown in that patent.
The process illustrated in Fig, 16 may be vatied
by employing it to make washers of the. design
" shown in Fig. 17. The washer 260 shown in that
figure differs from the washer 255 shown in Fig.
16 only in that it is provided with a central por-
tion 261 having a central hexagonal hole 262
and connected to the main portion of the washer
by spokes 263. This form of washer is mounted
in a stack on a conventional hexagonal stem like

3

the stem 151 shownin Fig. 11 .=~ o008
Still another method of producing filter stacks
is illustrated in Figs. 18 and 19. In this method,
a large number of filter washers 265 of the clover-
leaf pattern are punched out of a-strip of: stock
266 and are placed in preliminary: stacks with 75
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- the lobes of the washers in line with each other.
It will be noted that the washers 265 are of a

" special shape in that the outer edges of the three

lobies of each washer form parts of three separate
circles rather than forming parts of a single circle
as in the washer 140 shown in Fig. 7. The stack
or pile of washers 265 is placed in the uppér por-
tion 261 of a stacker, this poftion being formed

‘eyli “hole 268 having. exactly the
¢ washers 265. At the bottom of
261, there is a thin metal rotator
“fi%ed in 4 rotatable ring 210—211.
289 has a hole that has exactly the
‘ ¢ as the hole 268 and its thickness is
the, samé as that of a washer so that, when' the
rotator 269 is lined up with the hole in. the stack
holder 261, the bottom washer in the stack- will
own into the rotator 269. ..o
ately below the rotator 268 is'a

adapted to receive the finished stack. In cross
séction, the outline of the hole.213 in the re-
ceiver 212 is the same as the joint outline of
two washers 265 placed one on top of the other
but with one washer rotated sixty degrees with
respect to the other. The receiver 212 is not
placed so that it :will receive a washer directly
from the stack holder 267 but is turned thirty
degrees from that position. “Thus, & washer
1t0 the rotator 269 will not fall

h into the receiver 272 until the rotator
269 is turned through an angle of thirty degrees
from its original position.  When the" rotator
269 is tufned thus, the washer within it falls
down into thé receiver 213, but another washer
does not fall into the rotator 269 until the ro-
tator is turfied back to its original position in
line with the holder 261, The rotator 269 is then

" turned thirty degrees in the opposite ‘direction
so that the next washer drops‘down into the re-
ceiver 212 after it has been turned sixty degrees
~with respect to the previous washer. “Thus' the
washers 265 are fed into the receiver 212 in alter-
nate relation so as to form a filter stack similar
to the one shown in Fig. 11. The stack ‘will differ
from the stack shown in Fig. 11, however, in that
fluted instead of round, the fluted form. -

)

it will be

of the stack serving to prevent it from: turning - '

within the Holder 212.

. Another advantage of the fluted form of stack
is that it provides a greater filtering area and in
that it permits the washers which form it to be
spaced more closely together on the strip of stock
266 from which they are punched. By using this
forth of washer and by blanKing-them out with
g punch having the same outline a$ the washer
instedd of a circular outline as in Figs. 6 and 12, .
a great economy of material may be effected.
As may be seen from Fig. 18, the washers may not
only be spaced. closer together but several rows:
of washers may be punched from a wide strip
and the rows placed very close together.

While the processes and machines or devices for
carrying them out have been described very
briefly above and only their essentials-have been
illustrated, the skilled toolmaker will have no
difficulty in carrying out the inventions.. In the
various die sets, the necessary pilot punches and
pilot pins will be provided, the pattern punches

“will be divided up between two or more stations
in order to simplify the construction and main-
tenatice of-the dies and the necessary strippers
will'be provided. No attempt has been made to
illiustrate or describe these- refinements, because
their addition to the drawings and specification




6 2,283,629

would serve otily to make them unhnecessarily
voluminaous. )
The broad inventions: defined in this specifl-

* ¢/ cation and defined In the broader claims below
‘; were first disclosed in the specific forms of the 5

invention described in my earlier patent applica-
tion, Serial No. 129,326, filed on March 6, 1937.
The application of which this specification is a
part therefore stands as a. division of that earlier

application, as far as the broad inventions as 10

well as some of the specific inventions are con-
cerned, and it iIs known technically as a “con-
tinuation in part.” The record date of the in-
ventions deflned in the hroader claims is.there-

- fore March 6, 1937, even though some of the 15

-~ specific forms of those inventions were not in-
vented until later.
Iclaim?- . , '
1. The method of making a filter stack. which

comprises stamping a series of identical patterns g¢

-in & strip of stock, placing the patterns succes-
sively adjacent &-stack assembling position and
blanking them out of the stock to form clover-
leaf washers with radiating lobes separated by

gaps, transferring the washers to the assembling 25

position one after the other, and rotating the
portion of the stack in the assembling position
a fraction of a revolution before each pattern
is transferred to the assembling position so that.

- the lobes of each washer lie .above the gaps of 39

the washer below. .

2. A die set comprising means for blanking
out at one station a series of similar cloverleaf
washers, means for receiving each of the washers

after it is blanked out and means for rotating 35

the receiving means and the previously blanked
-out and received washers a fraction of a revolu-
tion after each washer is received and before
the next washer is received. '

. 3. A die set comprising means for repeatedly 40

- punching out a pattern in sheet stock, said pat-
- tern including an ‘indexing portion, means for
blanking out the portions of stock containing said
pattern to form cloverleaf washers having radiat-

1ing. lobes separated by gaps, means for receiv-
ing the washers, the receiving means and the in-
dexing portion of the pattern being shaped so
that the washers can fit on the receiving means
in at least two angularly related positions, and

means for rotating the receiving means in syn- gq

chronism with the operation of the blanking out
means so that each washer is received with its
lobes lying above the gaps of the preceding
washer. o )

4. A die set for making a metal-edge filter 55

stack formed- of thin metal elements stacked
in alternating sequence, comprising means for
- stamping patterns in sheet stock, means for
blanking out the pattern-bearing portions of said
stock and forming them into finished elements
having all the same over-all diameter, and means
for receiving the finished elements in alternate
arrangement in a stack and for preventing them
from rotating relative to each other after they
- are received in the stack, the distance between
the means for stamping the pattern for any ele-
ment and the means for blanking out that ele-
ment being the same as the corresponding dis-
tance for every other element.

5. A die set as' described-in claim 4 and in 70

‘which there is a single pattern stamping means,
a single blanking means and a single element re-
ceiving means, and in which the element receiving
means is carried by mechanism for rotating it
about its axis so as'to receive the stamped ele- §

. - R .
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ments in altérnating: sequence, the difference be-
tween successive elements: being merely a differ-
ence in orientation.,

6. A device for assembling metal-edge filter

stacks formed of identical cloverleaf washers hav-.
ing alternate lobes and gaps, the device includ-

ing ‘means for presenting successive washers of -

that type at a station, a receiving member near
the station, the receiving member having such
a shape that the washers can fit it in at least
two angularly different positions, means. for mov-

ing the washers. one after another from the st~

tion to the receiving member, and means for
causing relative rotation. between ‘the 'receiving
member and the washer each time that a washer
is moved to the receiving member.

- 7..A device for assembling metal-edge filter
stacks formed of identical cloverleaf washers.
having alternate lobes and gaps, the device in-
cluding means for presenting Successive, washers
of that type at a station, & receiving member near

_the station, the receiving member having such a
. shape that the washers can fit it in at least two.

angularly different. positions, the angle between
the positions being equal to or an odd multiple of
180° divided  by. the number of lobes on each
washer, means: for moving the washers one after
another from the station to the receiving mem-

ber, and means for causing relative rotation. be--

tween the receiving member and the washer
through the angle defined above each time that
a washer is moved to the receiving member so
that the washers form a stack with the lobes of
each washer lying in registry with the gaps of
the washers immediately above and helow.

8. A device as defined in claim 7 and in which
the means for moving each washer from the sta-
tion to the receiving member includes a blanking

punch for separating the washer from the stock

from which it is.formed. 0
9. A device as defined in claim 7 and in which
the means for causing the relative rotation be-

~tween each washer and the receiving member-
.,includes mechanism for rotating the receiving
= member, ) ' T

10. A device as defined in claim 7 and in which
the means for moving each washer from the sta-
tion to the receiving member includes a blank-
ing punch for separating thé washer from the
stock from which it is formed, and in which the
means for causing relative rotation between each
washer and the receiving member includes mech-
anism for rotating the receiving member.

11. A device as defined in claim 7 and in
which the means for causing relative rotation
between each washer and the receiving member
includes means for engaging and rotating the
washer as it leaves the station and before it fits
the receiving member.

12. A device as defined in claim 7 and in which

the means for moving each washer from the
station to the recelving means includes a blank-

ing punch for separating the washer from the

stock from which it is formed, and in which the
means for causing relative rotation between each
washer and the receiving means includes at least.
one lug projecting from the end of the blank-
ing punch and adapted to engage the edge of
the washer. ‘

13. A device as defined in claim 7 and in

which the means for moving each washer from

the station to the receiving means includes a
blanking punch for separating the washer from

the stock from which it is formed, and in which
8 the means for causing relative rotation between
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each washer and the receiving means includes a
rotator carried by the blanking punch.

14. A device as defined in claim 7 and in which
the means for moving each washer from the sta-
tion to the receiving means includes a blanking
punch for separating the washer from the stock
from which it is formed, and in which the means
for causing relative rotation between each washer
and the receiving member includes a rotator car-
ried by the blanking punch and having lugs pro-
jecting below the end of the blanking punch and
adapted to engage the washer for turning it.

15. A device as defined in claim 7 and in which
the means for presenting the successive washers
to the station includes a magazine for holding a
large number of completed washers in a stack
with the lobes of each washer in line with the
lobes of all of the other washers in the magazine.

16. A device as defined in claim 7 and in which
the means for causing relative rotation between
each washer and the receiving member includes
means for engaging and rotating the washer as
it lies in the station.

17. A device as defined in claim 7 and in which
the means for causing relative rotation between
each washer and the receiving member includes
means for engaging the washer by its outer edge
and for rotating it as it lies in the station.

18. A device as defined in claim 7 and in which
the means for causing relative rotation between
each washer and the receiving member includes
a rotator having a flat portion no thicker than
the washer, the flat portion having a hole into
which the washer can fit.

19. A device as defined in claim 7 and in which
the means for presenting successive washers at a
station includes a magazine for holding a stack
of washers, in which the means‘“;or causing rela-
tive rotation between each washer and the re-
ceiving member includes a thin plate at the bot-
tom of the magazine with a non-circular hole in
it to receive the washer, the thin plate being ro-
tatable relative to the magazine and in which

10
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the receiving member is formed to receive wash- °

ers from the hole in the thin plate only when
they are at an angle to their original position in
the magazine.

20. Any method of making a metal-edge filter
stack which includes the steps of successively
presenting at a station a serles of identical

50

v
cloverleaf washers, moving each washer from the
station to a partially formed stack of washers,
and causing relative rotation between the washer
and the partially formed stack before each
washer is added to it.

21, Any method of making a metal-edge filter
stack - which includes the steps of successively
presenting at a station a series of identical clo-
verleaf washers with radial lobes separated by
gaps, moving each washer from the station to a

‘ partially formed stack,of washers, and rotating

at least every other washer- before it. is added
to the partially formed stack, each washer being
rotated differently from the washers immediately
before and after, and the difference of rotation
being equal to or an odd multiple of 180° divided
by the number of lobes on each washer.

22. Any method as defined in claim 21 and in
which the washers are blanked out at the station.

23. Any method as defined in claim 21 and in
which the washers are presented at the station
completely formed in advance.

24, The method of making & metal-edge ﬂ.lter
stack which includes the steps of moving a single
strip of thin sheet metal stock step by step past
a plurality of stations, working the stock at the
stations to form filter stack washers with radi-
ally extending spacing portions, -all but the pe-
riphery of each washer being formed before the
washer reaches the final station, and blanking
out a completely formed washer at the final sta-
tion after each movement of the stock, all of the
washers being identical.

25. The method of making a metal-edge filter
stack which includes the steps of moving a single
strip of thin sheet metal stock step by step past
a plurality of stations, working the stock at the
stations to form filter stack washers with radi-

ally extending spacing’ ‘portions and thereby
completely forming all but the periphery of each
washer before the washer reaches the final sta-
tion, repeating the same forming operations-at
each station after each movement of the stock
and thereby forming a series of identical wash-
ers having the same orientation in the stock,
blanking out a completely formed washer at the
final station after each movement of the stock,
and receiving the washers in g stack at the ﬁnal
statlon
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